The pyridine-2,6-dicarboxamide oxime, C 7 H 9 N 5 O 2 , was Synthesis and characterises with 
INTRODUCTION
The study of the coordination transition metal ions to different types of ligands has been amplified by the recent developments in the fields of adsorption, catalysis, luminescence, nonlinear optics, magnetism and ion exchange. [1] [2] [3] [4] [5] [6] , bioinorganic chemistry and medicine [7, 10] . Judicious choice of metal ions and organic ligands are of great importance in preparation of novel transition metal complexes with different structures and functional properties [6] .
The chemistry of oxime-based ligand is diverse [11] . Introduced first in 1905 by Tschugaeff [12] , dimethylglyoxime as a reagent for nickel, the oximes as potential ligands have been increasingly expanding its horizon in coordination chemistry. Structure, stability and reactivity of molecules, biochemical models, analytical and organometallic chemistry and particularly syntheses of molecules with unusual electronic properties are the aspects that kindled the interest for the oxime-based ligands [13] [14] [15] [16] [17] . Due to the marked ability to form bridges with metal ions, oxime ligands may be used to obtain polynuclear compounds with molecular magnetism and supramolecular structure [18, 19] . Also, oxime-containing ligands are strong donors, and therefore, they were found to efficiently stabilize high oxidation states of metal ions such as CuII and NiII [20, 21] . The presence of additional donor groups together with the oxime group in the ligand molecule may result in a significant increase in chelating efficiency and ability to form polynuclear complexes [22] .
The literature contains reports of the structure of amide oximes (amidoximes) which can co-ordinate as bi-,tri-tetra-and hexa-dentate ligands [23] [24] [25] [26] [27] [28] . The majority of these amidoximes are aliphatic compounds which form five-membered rings utilizing the diimine moiety, -N=C-C=N-, involving oxime and imine nitrogens as the co-ordination sites with transition-metal atoms [29] .
Pyridine-2,6-dicarboxamide oxime (pyridine-2,6-diamidoxime), C 7 H 9 N 5 O 2 (L), possesses the structural requirements to react as a tridentate ligand with the heterocyclic and two oxime nitrogen atoms forming five-membered rings with transition-metal ions.
This research was carried out with the specific purpose of determining the structures of nickel (+II) co-ordination with pyridine-2,6-dicarboxamide oxime. We report here the synthesis and the single crystal X-ray structure of the complex. Optimized structures of mentioned complex are performed at B3LYP/6-31++G(d,p)(LANL2DZ) level in vacuo. IR spectrum of this complex is calculated at same level of theory and examined in detail. NMR spectra of Ni(II) complex are calculated by using gauge-including-atomic-orbital (GIAO) method and frontier molecular orbitals (FMOs) of this complexes are examined.
RESULTS AND DISCUSSION
The crystal structure of [Ni(OX) 2 +2 ,2(ClO4) -] is explored with a discussion about the hydrogen-bonding networks and graph sets. The results of the electronic computations on the geometrical parameters of the compound are reported and discussed with respect to the X-ray data. This is followed by theorical studies.
Synthesis
The ligand pyridine-2,6-diamidoxime (L) was prepared as well as [29] by the reaction of an ethanolic solution of 2,6-dicyanopyridine with a neutralized aqueous solution of hydroxylamine hydrochloride . The infrared spectrum of (L) shows the bands at 3482 and 3414 cm -1 absorptions are assigned as the σ (asym) and σ (sym) NH stretching frequencies,
Respectively; the band at 3352 cm -1 can be assigned to σ (sym) OH stretching, at 1653cm Reaction of (L) with the metal perchlorates in alcohol gave the corresponding coordination complex in 95 % yield.
Structure
A summary of crystal data and parameters for structure refinement details are given in Table 1 .
The atomic coordinates and equivalent thermal parameters are also given in Table 2 , 3 and 4.
The molecular structure of the compound showing the atom numbering scheme is shown in Figure. 1. All other refinement details are available in the CIF (CCDC: 1401464). (2) 8.2058 (12) 114.691 (19) 2323.6(6) The Valance bond sum (1.995 A°) [30] [31] [32] confirms that the nickel ion in our complex is as A°and 109.47° (17) , respectively, confirming a tetrahedral configuration (Table 3 and 4) , similar to other perchlorates studied at low temperature) [37] [38] [39] .
Graph-sets of hydrogen bonding
The crystal pickings of (1) are mainly consolidate by N-H…O, O-H…O and C-H…O intramolecular hydrogen bonds due of the presence of perchlorate (ClO 4 -) counter ion.
Therefore, a total of nine counter-ion-ligand hydrogen bonds are present in the unit (Table. 5) ( figure.3) . Each oxygen perchlorate counter-ion is hydrogen bended to the hydroxide oxime (OH) or amine group (NH2) of the complex yilded to intramolecular contacts. 
Fig.3. Crystal packing of the complex showing the H-bonding patterns

Computation
Optimized structure of Ni(II) complex is obtained at same level of theory in vacuo. Optimized structure of nickel complex and its bond lengths and angles are given in Fig. 1 .b, Table 3 and   Table 4 , respectively.
The harmonies between experimental and calculated structural parameters are investigated and these harmonies are represented in Figure. shifts of hydrogen and carbon atoms are given in Table 6 . The resulting green crystals of (1) were filtered off and washed with absolute ethanol and diethyl ether (5.30 g, 83.5%).
Instrumentation
A green block crystal of the complex, with dimensions of 0.01 × 0.02 × 0.04 mm was selected and mounted on an Oxford Diffraction Xcalibur, Atlas, Gemini ultra diffractometer with Mo
Kα radiation (λ = 0.71073 A° ), equipped with the required cooling using φ and ψ scans at 293 K in the range of 3.0<θ<29.3°.The unit cell determination and data reduction were performed using the CrysAlis program [42] . A total of 5825 reflections were collected, of which 2770
were independent and 1874 reflections with I > 2σ (I). The structure was solved by direct methods using the program SIR2004 [43] and was refined by full-matrix least squares technique on F2 including all reflections with SHELXL-1997 program [44] . Both softwares were included within the WingX crystallographic software package [45] . representations of the complex were drawn using ORTEP-3 [46] and MERCURY [47] .
Analyses were carried out by the program PLATON [48] , as incorporated in the WinGX [49] suite.
The FT-IR has been carried out to analyse the chemical bonding and molecular structure of the compound. The FTIR spectrums of the ligand was recorded in frequency region between 4000-400 cm -1 with a FTIR NEXUS NICOLET Spectrometer in KBr pellets.
The 1 H NMR was recorded on a Bruker 300 MHZ instrument at 23°C to confirm the molecular structure of the ligand.
Computational details
Numerical calculations were done with GaussView 5.0.8 [49] and Gaussian 09 AM64L-G09RevD.01 package program [50] . B3LYP was selected as computational method for studied complex. As for the basis set, LANL2DZ and 6-31++G(d,p) were selected for metal atom and the rest atoms in molecule, respectively. NMR spectrum is calculated at B3LYP/6-31++G(d,p)(LANL2DZ) with GIAO method [51] [52] [53] [54] in vacuo.
CONCLUSION
The experimental and theoretical structural investigations of an octahedral Ni(II) complex with oxime ligands were successfully performed by single-crystal XRD and quantum chemical computations. Any differences observed between the experimental and computed values may be due to the fact that the computations were performed for a single molecule in the gas phase, whereas the experimental values in the solid phase were recorded in the presence of intermolecular interactions. To summarize, the following conclusions can be drawn:
1. The complex crystallizes in the monoclinic system, space group C2/c with a centro-symmetric molecule in the asymmetric unit.
2. Crystals of the complexe (1) suitable for X-ray study were grown from alcohol solution.
Shows the expected 6-coordinate metal complex with two (L) ligands coordinated to the metal centre, with a degree of distortion from an octahedral geometry. The equatorial plane is 
